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of treatment is greatest for the most severe types of
coronary heart disease. For the milder cases, the main
improvement is in quality of life.1,2 Thus, quality of life,
in addition to survival, is an important outcome of
bypass operations. However, very few articles in the lit-
erature use multivariate models to identify factors asso-
ciated with health-related quality of life (HRQOL) after
CABG.3,4 We used a national study of all patients
undergoing CABG during 1994 in Israel to follow up
patients and ascertain their quality of life 1 year after
the operation. We chose the Short Form-36 (SF-36)
health survey questionnaire as the generic tool because
it was easy for patients to use, was widely validated
(including in a sample of the Israeli population), and
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was formally translated into Hebrew (Shmueli A,
Shabtai E, unpublished data).5 The SF-36 uses the
HRQOL concept rather than quality of life in general.
It is a concept that “quantifies the impact of illness on
life.”6 Another feature of the SF-36 was in using self-
perceptions of the patients themselves7,8 rather than the
opinions of caregivers.
The SF-36 questionnaire is composed of 36 questions
forming 8 scales for different aspects of HRQOL:
Physical Functioning, Mental Health, Bodily Pain,
Role-Physical, Role-Emotional, Vitality, Social
Functioning, and General Health. These 8 scales are
reduced to 2 summary components, one for mental and
one for physical health. This article attempts to identi-
fy factors associated with having low scores for either
the physical or the mental component of the SF-36 or
answering negatively to a single question concerning
overall health.
This study was not designed as an evaluation of the
efficacy of bypass operations, which would require a
comparison of HRQOL before and after the opera-
tion,9-14 nor does it contrast HRQOL of patients under-
going bypass with that of patients undergoing other
procedures, such as percutaneous transluminal coro-
nary angioplasty.15-20 Rather, the interest was in identi-
fying those who reported a less-favorable outcome and
then exploring the reasons why they did so. We chose
preretirement patients as the subject of this article
because these patients faced special challenges, such as
the expectation that they return to active participation
in the labor force.21
Material and methods
This article is part of the Israeli Coronary Artery Bypass
Graft study, for which every isolated CABG operation in
1994 was eligible. All 14 institutions performing the opera-
tion, including private institutions, enrolled patients between
January 1 and December 31, 1994. Of the survivors in 1 year,
2085 were men and women aged 45 to 65 years. Of this tar-
get population, 361 (17%) patients could not be tracked 1
year after their operation (eg, foreign residence or wrong
address or telephone number given at the time of the initial
interview). Of the 1724 patients who received the mailed
questionnaires, 900 (52.2%) responded without additional
contact, and the remaining 624 received 2 additional tele-
phone calls to promote response. Of this last group, 370
(59%) complied. This brought the total number of returned
questionnaires to 1270, corresponding to a response rate of
73.6% among those who could be tracked. A comparison of
various characteristics of responders and nonresponders
(appendix) was made to examine the possibility of a bias
introduced by the incomplete response rate.
Sources of data. Initial hospitalization data included a pre-
operative interview of sociodemographic and behavioral
characteristics, as well as a history of the coronary disease
and its extent. A catheterization and operation report, daily
follow-up, and a summary of the hospitalization completed
the original data files. Hospital readmission and participation
in rehabilitation programs within 100 days after the operation
were independently ascertained. SF-36 questionnaires were
sent to survivors 1 year after the operations.
Patients who entered the study during the last 2 weeks of
1994 (n = 200) were asked to fill out an SF-36 questionnaire
before the operation. Of these, 116 patients aged 45 to 65
years returned postoperative questionnaires 1 year later and
thus could be analyzed for the effect of the preoperative
scores on the postoperative quality-of-life evaluation.
Study outcomes. The average scores of patients on each of
the 8 scales of the SF-36 were used for descriptive compar-
isons between subgroups of patients. However, for the multi-
variate modeling of the determinants of quality of life, 3 out-
comes were defined: the 2 summary components of the SF-36
(because there is no single summary score for quality of life)
and a single question on overall health. The Physical
Component Score (PCS) and the Mental Component Score
(MCS) of the SF-36 are based on the same 8 original scales
but with different weights assigned to them.22-25 Each of the
summary scores can range from 0 to 100. The third outcome
was a single question evaluating the patient’s perception of
his or her health: “In general, would you say your health is
excellent, very good, good, fair, or poor.”
For modeling purposes, we dichotomized the 2 summary
components of the SF-36 into “low” and “not low” cate-
gories. The same was done with the single question on
quality of life. Because there is no recognized standard of
high or low HRQOL, we used the low end of the score dis-
tribution of each of the 2 summary components as our def-
inition of low HRQOL. The choice of a cutoff point for the
definition of low HRQOL was influenced by the finding
that 33% of the patients had a negative evaluation on the
category of overall health. To maintain consistency, we
defined, in turn, low physical health (PCS) and low mental
health (MCS) as the lowest 33% of their respective distrib-
utions. Empirically, these cutoff points corresponded to
scores of 39.0 and 41.0 for PCS and MCS, respectively. As
reference for interpretation, the average scores for the
entire CABG population were 43.3 and 46.2 for PCS and
MCS, respectively, whereas the corresponding average
scores for the Israeli normal population are 46.9 and 48.6
for PCS and MCS, respectively.5
Explanatory variables. Some variables, screened for their
putative association with low HRQOL, were based on known
associations between sociodemographic factors and quality
of life. Other factors were measures of the severity of the
coronary disease and symptoms of general ill health, such as
sleep disturbances, known at the time of the operation and
suspected of influencing quality of life even 1 year after the
operation among survivors. The factors ascertained after dis-
charge were participation in rehabilitation programs or read-
mission to the hospital during the first 3 months after the
operation. The first was a possible determinant of quality of
life because it indicated postdischarge motivation to get bet-
ter and to continue community-based medical care. The sec-
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ond was an indicator of possible deterioration of health after
the operation. The hospital where the operation was per-
formed was ranked in relation to 30-day mortality after
CABG as an indicator of quality of care that could affect
quality of life among those who survived the operation.26
In Israel, factors depicting low sociodemographic status are
associated with immigration, low education, and unemploy-
ment. The severity of illness at the time of the operation could
have influenced the patient’s perception of his or her state of
health, even 1 year after the operation. Because the severity
of the coronary disease involved screening 46 different fac-
tors, we decided to use a summary severity score. This sum-
mary was the individual’s risk score derived from the final
case-mix mortality models and developed for the entire
CABG population. The score was the individual’s sum of the
β coefficients corresponding to his or her risk profile accord-
ing to the 7 factors included in the final case-mix model.26,27
Statistical analysis. The relationship among the scores of
the 3 study outcomes was plotted in a scatter graph. The actu-
al SF-36 scores at the cutoff points were used to describe the
relationship of the dichotomized outcomes. The simultaneous
presentation of the average scores on all 8 scales of the SF-36
in different patient subgroups are illustrated in spider dia-
grams.
Separate multivariate models were constructed for the
determinants of low HRQOL in each of the 3 outcomes.
Factors associated with low HRQOL at a P value of .1 or less
in a univariate analysis were introduced into the multiple
logistic models for each of the respective outcomes.
The logistic models were as follows:
logit (Prob [Yi|Xi]) = βO + ∑j βjXij
where Yi was the indicator for low HRQOL for each out-
come for the individual (I), and Xi = (Xi1,...,XiM) was the
patient’s (M) characteristics. The estimated β coefficient cor-
responded to the log odds of the risk factors with low
HRQOL.
The 5% subsample of patients with SF-36 questionnaire
responses both before and after the operation was used to
evaluate the effect of the preoperative HRQOL score on
reporting low quality of life 1 year later. For each of the out-
comes, the preoperative scores were added to the final mod-
els for the 3 outcomes of HRQOL 1 year after the operation.
The predictive power of each model in the study was
assessed by using the C statistics, and the goodness of fit was
evaluated with the Hosmer-Lemeshow test.
Results
The scatter graph of the patients’ scores according to
the 3 study outcomes is presented in Fig 1. The 2 sum-
mary components (PCS and MCS) of the SF-36 form 2
distinct clusters in the CABG population as designed,22
and the single question on overall health is correlated
more with the physical than the mental component of
the SF-36.
Patients with 1, 2, or 3 indicators of low social status
were found to have a lower score on each of the 8 SF-
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Fig 1. Association between the 3 study outcomes: SF-36 summary components (low PCS, low MCS) and a single
question on overall health (OH; low overall health).
36 scales (Fig 2). The graph suggests a dose-effect phe-
nomenon because more indicators of low social status
are associated with lower quality of life. Women and
men had an even more pronounced difference than
social status, whereby women reported lower HRQOL
in all 8 scales, with an especially low score in Role-
Physical (Fig 3).
Results of the univariate analyses for factors associ-
ated with low HRQOL in each of the 3 study outcomes
are presented in Table I. (Only factors associated at a P
value of less than .05 with at least one of the study out-
comes are included.) Low HRQOL was more prevalent
among female patients, immigrants, or those with lim-
ited education. Also, patients unemployed before the
operation or those unengaged in physical activity (at
work or during leisure time) tended to have a negative
evaluation of their HRQOL. In reference to clinical
characteristics, patients in the highest percentile of the
severity of illness score, those hospitalized many times
before the operation, or those who had chronic comor-
bid states, especially stroke, were more likely to report
low quality of life 1 year after the operation. Similarly,
patients who presented with symptom complaints
before the operation (eg, angina pain) or who were
given a diagnosis of hypertension had a higher proba-
bility of reporting low HRQOL. Of the postdischarge
factors, surviving patients operated on in hospitals
ranking high on 30-day mortality were more likely to
report low quality of life, as were patients who did not
participate in rehabilitation programs or those who
needed readmission to the hospital in the first 100 days
after the operation.
The multivariate analyses of each of the 3 study out-
comes (Table II) confirmed, in general, the univariate
analysis. They demonstrated that indicators of social
disadvantage had a strong independent effect on low
HRQOL in all 3 models, as did a high severity of ill-
ness score, sleep problems, and rehospitalization with-
in 100 days of the operation. However, patients’ preop-
erative hypertension, angina, and age younger than 61
years mainly influenced overall health and MCS but
not physical health.
The model for overall health was more discrimina-
tive, as reflected by a higher C statistic (0.76 for over-
all health, 0.70 for PCS, and 0.70 for MSC) and the
inclusion of 4 unique factors (Table II): a strong pro-
tective effect of both physical activity and participation
in rehabilitation, an increased risk associated with
patients operated on in hospitals ranking high on peri-
operative mortality, and female sex.
Of the 1724 patients who could be tracked, 73.6%
responded with completed questionnaires. Patient char-
acteristics (appendix) of responders and nonresponders
were compared. Generally, differences between the
groups were small. For example, in none of the operative
or postoperative factors were the differences significant,
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Fig 2. Quality of life 1 year after CABG. The 8 SF-36 scales are shown according to low sociodemographic status
indicators: low education, immigrant status, and unemployment.
indicating that responders were not sicker or in better
clinical condition than nonresponders. Larger discrepan-
cies were observed in some factors, whereby responders
tended to have higher education (more academic profes-
sions), to be immigrants from Europe or America, to
belong to an older age group, and to be less likely to
have diabetes. Factors screened for operating room and
postoperative complications are listed in the appendix.
The analysis of the 5% random subgroup of 116
patients who responded to SF-36 questionnaires both
before and after discharge showed that these patients
were similar to the rest of the responders with respect
to clinical and sociodemographic characteristics (data
not shown). Preoperative SF-36 scores (actually the
probability of scoring in the low tertile) were forced
into HRQOL models as possible determinants of qual-
ity of life 1 year after the operation. The model-adjust-
ed odds ratios for the preoperative scores in the respec-
tive postoperative HRQOL models were 1.2 (P = .6) for
overall health, 0.9 (P = .8) for the PCS score, and 1.7 
(P = .3) for the MCS score.
Discussion
HRQOL is gaining momentum in the medical litera-
ture as an important outcome after medical and surgi-
cal interventions. However, what constitutes HRQOL
is still under debate because different tools use differ-
ent operational definitions.28 We chose the SF-36
health survey questionnaire, which uses subjective
evaluations of HRQOL, rather than the opinion of care-
givers. We also ended up with 3 study outcomes for
each individual: the physical and mental health compo-
nents of the SF-36 and an added single question on
evaluation of health. The physical health component
focused on a person’s evaluation of his or her physical
ability, such as the ability to perform activities of daily
living and appreciation of how much his or her state of
health limited or advanced his or her activities. The
mental health component dealt with moods, vitality,
and social functioning. We hoped that the subjective
single overall evaluation by the patient would provide
additional insight into his or her perceptions not cov-
ered by either of the SF-36 summary scores.
An important issue was how to model these 3 out-
comes. In most of the published studies with the SF-36,
the 2 summary components or the basic 8 scales are
used as continuous outcomes summarized by the aver-
age. Others, like us, wished to identify patients who
would be amenable to intervention to improve quality
of life.29,30 It was therefore decided to focus on the
group at the lowest end of the distribution of scores (ie,
those with a relatively low HRQOL). This choice
dichotomized the outcomes and could then be simply
modeled by means of logistic regressions.
Another methodologic issue was whether symp-
toms of illness are part of the outcome of quality of
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Fig 3. Quality of life 1 year after CABG. The 8 SF-36 scales are shown according to sex (average score).
life or could be considered among its determinants.
We introduced into our models symptoms of illness at
the time of the operation as putative determinants of
HRQOL 1 year later. We agree with Wilson and
Cleary8 that there should be a distinction between the
presence of symptoms of illness and their functional
effect. Function also depends on “characteristics like
patient motivation, subjective perceptions, and
expectations. Self-evaluation of quality-of-life repre-
sents a person’s threshold and tolerance of symptoms
and discomfort.”8
Our results4,31 also demonstrated that patients
belonging to low social status groups were more likely
to report low HRQOL; this was confirmed by others
as well. Among patients undergoing postoperative
bypass, this suggests that such patients may have dif-
ficulties in coping with the aftereffects of a major
operation. Free-hand letters that patients often
attached to their returned SF-36 questionnaires were
full of complaints about the lack of “somebody to
turn to” for advice after leaving the hospital. Better
follow-up and support of such patients could improve
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Table I.  Univariate analysis of putative determinants of low quality of life among 45- to 65-year-old survivors 1
year after CABG: Self-perception of low overall health, low physical health, and low mental health from the SF-36
questionnaire
No. of Low overall Low physical Low mental 
Risk variable patients health† (%) health† (%) health† (%)
Sociodemographic patient characteristics
Age (y)
45-54 309 28.7 26.2 31.7
55-60 406 36.8 33.5 35.7
61-65 555 35.6 31.2 26.3‡
Sex
Male 1081 31.6 27.2 28.2
Female 189 49.7‡ 50.8‡ 44.4†
Immigration status
Israeli born 283 20.7 19.8 25.4
East European/American 595 40.7 31.3 27.4
Middle Eastern\North African 379 35.3‡ 38.5‡ 40.1‡
Education (y)
>12 488 28.9 22.6 20.9
9-12 402 31.2 30.5 31.6
≤8 284 47.5‡ 40.9‡ 41.6‡
Profession
Academic 538 28.9 23.8 20.5
White collar 243 30.3 28.4 35.8
Blue collar 377 42.0 39.5 41.1
Housewife 62 46.6‡ 48.4‡ 41.9‡
Employment before the operation
Full time 666 22.4 24.1 26.3
Part time 93 27.3 25.8 29.0
Early pension 482 52.7‡ 39.8* 36.1*
Physical activity before the operation
No 639 40.2 26.4 34.7
Yes 629 28.3‡ 35.1‡ 26.6‡
Clinical characteristics
Case-mix severity score§
All else 1061 32.5 28.2 28.8
10% highest risk 119 49.6‡ 53.5‡ 48.6‡
Hospitalization in past 2 y before the operation
None 401 23.0 20.0 26.2
1-2 703 37.0 32.7 30.6
≥3 157 51.7‡ 49.7‡ 41.4‡
Continued.
their situation. For example, there should be a policy
of encouraging participation in rehabilitation pro-
grams. In Israel few patients (5%) use existing reha-
bilitation facilities because of a lack of encourage-
ment by surgeons and limited financial coverage by
the sick funds. However, according to patients’ let-
ters, other community services fail to provide the
postdischarge aid needed. Rehabilitation programs
could also help patients lacking self-motivation for
physical activity to begin such activities and thus
improve their quality of life after CABG. Our study
demonstrated that both physical activity and partici-
pation in rehabilitation were strong protective factors
against evaluating low overall health. Special atten-
tion should be given to women undergoing CABG.
Although only 20% of patients undergoing CABG
are women, they tended to have higher early mortali-
ty rates,27 and for those who survived, half evaluated
their HRQOL as low a year after CABG. Very few of
these women (n = 49) aged 45 to 65 years were gain-
fully employed before the operation. However,
although employed men were protected against
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Table I.  Cont’d
No. of Low overall Low physical Low mental 
Risk variable patients health† (%) health† (%) health† (%)
Hypertension before the operation
No 587 28.1 26.1 25.6
Yes 683 39.6‡ 34.7‡ 35.0‡
Arrhythmia before the operation
No 1123 33.6 30.0 29.6
Yes 146 38.9 36.3 39.0*
Chronic obstructive lung disease before the operation
No 1209 33.6 30.2 29.9
Yes 61 45.9* 44.3* 45.9‡
Peripheral vascular disease before the operation
No 1159 32.6 29.3 29.9
Yes 91 52.3‡ 47.3‡ 41.8*
Cerebrovascular event before the operation
None 1206 32.8 29.9 29.9
Transient ischemic attack 21 55.0 42.7 47.6
Cerebrovascular accident 43 66.7‡ 46.5* 44.2*
Carotid stenosis before the operation
No 1208 33.3 30.1 30.3
Yes 59 53.9† 44.1* 37.3
Angina pectoris before the operation
No 235 19.9 22.6 23.0
Yes 1033 37.5‡ 32.6‡ 32.4‡
Sleep disturbance before the operation
No 1112 31.8 29.1 28.2
Yes 156 51.7‡ 42.3‡ 48.7‡
Other characteristics
Hospital 30-day risk-adjusted mortality
Low (1.2%-2.3%) 480 29.5 29.2 30.2
Medium (2.5%-4.8%) 602 34.2 29.7 29.1
High (6.8%-6.9%) 186 46.8‡ 38.2* 37.1
Rehabilitation within 3 mo after CABG 
No 1143 36.1 31.8 31.2
Yes 127 17.5‡ 21.3* 25.2
Rehospitalization within 3 mo after CABG
No 1042 30.7 28.0 29.1
Yes 228 50.5‡ 43.0‡ 37.7*
Missing values do not appear.
*.01 < P ≤ .05 (χ2 test).
†Lowest third of the percentile distribution.
‡P ≤ .01 (χ2 test).
§Variables that entered the case-mix final model: age greater than 70 years, left ventricle dysfunction, creatinine level of greater than 1.4 mg/dL, emergency-urgent
operation, involvement of 3 or more vessels, and diabetes mellitus.
reporting low quality of life, this was less true for
women. For both groups, those labeled “housewife”
and those labeled “gainfully employed,” there was a
high proportion of patients who reported negatively
on overall health.
A comparison of the models constructed for each of
the 3 outcomes demonstrated that although all 3 mod-
els had similar determinants, the single question on
overall health yielded a more discriminating model. It
included 4 unique additional factors: no physical activ-
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Table II. Multivariate analysis of low HRQOL (logistic regression model)
Low overall health, Low physical health Low mental health
model 1  (PCS), model 2 (MCS), model 3
Risk factor adjusted OR adjusted OR adjusted OR
Sociodemographic and behavioral factors
Age (y)
45-54 1.00 1.00 1.00
55-60 1.29 1.2 1.03
61-65 0.63* 0.8 0.52†
Sex
M 1.00 1.00 1.00
F 2.03* 1.45 1.23
Immigration status
Israeli born 1.00 1.00 1.00
Eastern European/American 2.67† 1.88† 1.2
Middle Eastern/North African 1.79† 2.46† 1.94†
Education (y)
>12 1.00 1.00 1.00
9-12 0.98 1.39* 1.53*
≤8 2.10† 1.70* 1.83†
Employment
Full or part time 1.00 1.00 1.00
Early pension 3.10† 1.58* 1.35*
Physical activity
No 1.00 1.00 1.00
Yes 0.66* 0.9 0.81
Clinical factors
Case–mix severity score‡ 1.24* 1.63† 1.49†
Angina pain symptoms
No 1.00 1.00 1.00
Yes 2.10† 1.32 1.44*
Sleep problems
No 1.00 1.00 1.00
Yes 1.80† 1.46* 2.30†
Hypertension
No 1.00 1.00 1.00
Yes 1.35* 1.2 1.36*
Hospital 30-day risk-adjusted mortality
Low (1.2%-2.3%) 1.00 1.00 1.00
Medium (2.5%-4.8%) 1.00 1.00 1.00
High (6.8%-6.9%) 1.70† 1.19 1.2
Rehospitalization after discharge
No 1.00 1.00 1.00
Yes 2.10† 1.75† 1.42*
Rehabilitation after discharge
No 1.00 1.00 1.00
Yes 0.46† 0.71 0.87
C statistics 0.765 0.702 0.706
OR, Odds ratio.
*.001 < P ≤ .05.
†P ≤ .001.
‡Case-mix severity score was entered as a continuous variable.
ity, nonparticipation in rehabilitation, female sex, and
having been operated on in a hospital with high 30-day
mortality rates. The differences between the model for
overall health and the other 2 outcomes could mean
that a general subjective evaluation by the patient of his
or her state of health involved a wider view of health
and life unparalleled by the more specific questions
that formed the other 2 outcomes. Furthermore, we
believe that a simple general question on overall health
could replace a long questionnaire on HRQOL32 if the
purpose was to identify patients reporting low quality
of life. In any event, there is an advantage in including
a general question on health, beyond the specific
scales, in all HRQOL evaluations.
We restricted the present analysis to middle-aged
patients because, contrary to intuition, older patients
after CABG fared better in their self-evaluation of
HRQOL than those in middle age.21 In this study,
although older patients were excluded, patients over 60
seemed to be protected against reporting low HRQOL
relative to their younger counterparts. This could be
because younger patients (ie, below 60 years of age)
faced different challenges in their postoperative lives
than older patients, especially the expectation that they
return to work. We concluded that each age group
deserved a separate analysis.
A special effort was made to sample patients in the
preoperative period and ask them to fill out SF-36
questionnaires. This was done to examine the possibil-
ity that some patients tended to report either high or
low quality of life, regardless of the operation. If such
tracking in reporting HRQOL occurred, we expected
the preoperative SF-36 score to play an important role
in the postoperative HRQOL models. This was not
what we found. SF-36 results before the operation,
when forced into the logistic model for HRQOL 1 year
after the operation, did not add significant information.
This finding is in contrast with other studies13 reporting
that a patient’s evaluation of his or her state of health
before the operation was an important predictor of the
evaluation after the operation. Our explanation for this
difference is that information on sociodemographic
factors, physical activity, and ischemic heart disease
symptoms, which in our study were provided by the
preoperative interview, competed unfavorably within
the models with the preoperative SF-36 scores. In stud-
ies in which no preoperative interviews took place, the
SF-36 provided the only insight into the patient’s situ-
ation before the operation and therefore provided sig-
nificant information.
The main drawback of the study was the low response
rate. The fact that over 10% of the patients were either
foreign residents or relocated after the operation resulted
in a failure to contact 17% of the patients after 1 year.
Among those contacted, 73.6% filled out the question-
naires. It should be remembered that this is a nation-wide
study in which contact with patients is less intense than if
it were conducted in a smaller region. Failure to respond
for those who received the questionnaires could have
been related to the length of the SF-36 or to the time win-
dow of 1 year. This period could have been too long for
many patients who returned to normal lives and rejected
being reminded of the operation.
Nonresponders were not sicker than responders. No
differences were found in their operative and postoper-
ative factors. However, some differences were found in
sociodemographic factors; patients who were educated,
older, and new immigrants tended to respond more, as
did patients who participated in rehabilitation.
Conclusion
At least a third of the Israeli CABG population did
not evaluate their HRQOL as good 1 year after the
operation. If such patients were either women or of low
sociodemographic status or aware of a severe coronary
disease at the time of the operation, their evaluation of
postoperative health was even worse. Because all fac-
tors identifying this weak group among the CABG
population were known at the time of the operation,
they could be identified and dealt with at that time.
Thus targeting such patients as a priority for encour-
agement to participate in rehabilitation programs and
follow-up after hospital discharge could improve qual-
ity of life among patients undergoing CABG. Selecting
such patients for community support could be the first
step in improving quality of life for those most in need,
even if similar support for all patients is impractical
because of a lack of resources.
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Appendix. Comparison of responders and nonresponders to quality-of-life questionnaires among 45- to 65-year-
old survivors 1 year after CABG
Nonresponders (n = 815)
Responders (n = 1270) Refused (n = 454) Lost to follow-up (n = 361)
Risk variable*† n % n % n %
Age (y)
45-54 356 28.0 182 34.0 107 29.6
55-60 359 28.3 147 36.0 112 31.0
61-65 555 43.7 125 29.0 142 39.0
Immigration status
Israel 283 22.5 129 29.5 106 29.3
Europe/America 595 47.3 163 36.0 147 41.6
Asia/Africa 379 30.2 154 34.0 105 29.6
Living status
Alone 51 4.0 20 5.0 33 9.0
Not alone 1214 96.0 433 95.0 324 91.0
Education (y)
≤8 284 24.2 110 27.3 97 31.1
9-12 488 41.6 193 48.4 123 39.4
>12 402 34.2 103 24.3 92 29.5
Profession 
Academic 538 44.1 153 35.4 134 39.3
White collar 243 19.9 107 24.7 74 21.7
Blue collar 377 30.9 150 34.7 110 32.2
Housewife 62 5.1 22 5.1 23 6.7
Employment before the operation
Full time 666 53.4 247 56.3 184 53.0
Part time 93 7.5 28 6.4 28 8.1
Early pension 487 39.1 164 37.3 135 38.9
Smoking status before the operation
Nonsmoker 398 31.3 129 28.4 117 32.4
Past smoker 484 38.1 163 35.9 121 33.5
Current smoker 388 30.6 162 35.7 123 34.1
Diabetes mellitus before the operation
No 919 72.4 298 65.6 247 68.4
Yes 351 27.6 156 34.4 114 31.6
Canadian heart association criteria 
before the operation
No angina 225 18.4 83 19.1 57 16.2
I, II 338 27.6 102 23.5 79 22.4
III, IV 434 35.4 172 39.6 175 49.7
V 228 18.6 77 17.7 41 11.7
Rehabilitation after CABG
No 1143 90.0 441 97.1 357 98.9
Yes 127 10.0 13 2.9 4 1.1
*Only characteristics with differences at a P value of less than .05 are presented. Preoperative variables screened were as follows: sex, physical activity, hyperten-
sion, peripheral vascular disease, and stroke. Operative variables screened were as follows: complicated operation and incomplete revascularization. Postoperative
variables screened were as follows: additional operation during the admission, temperature greater than 38.5°C, wound infection, pneumonia, prolonged mechanical
ventilation, blood transfusions of greater than 5 portions, and long hospital stay. The only postdischarge variable screened was readmission to the hospital within 3
months.
†Missing values do not appear.
